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In Portugal, substantial changes occurred in early childhood intervention and special 
education with the Decree-Law 3/2008 (2008). This legislation stresses the importance 
of a multidimensional approach to assessment-intervention processes, setting the 
International Classification of Functioning Disability and Health (ICF) as a critical tool in 
determining children’s functioning and participation. To establish criteria for eligibility and 
defining the standard for developing assessment-intervention procedures in accordance 
with the ICF model, became topics of great relevance for researchers, practitioners, and 
policy-makers. Assuming that young children develop through proximal processes, such 
as playing and interacting with adults/peers/materials, their participation in everyday 
environments becomes a crucial outcome regarding learning and development, as high-
lighted by the ICF conceptual model. Children’s participation can be defined as encom-
passing two dimensions: frequency of activities attended by children, and their level of 
engagement. This observational study analyzes engagement and time spent in activities 
with different levels of social complexity, in children with heterogeneous developmental 
functioning (DF). By focusing on different levels of DF, we aim to explore how function-
ality measures based on ICF can be useful to characterize all children, thus ensuring an 
inclusive assessment. Participants were 247 preschool-aged children: 54 with disabilities 
(low DF), 78 at-risk (medium-low DF); 115 with typical development (high DF). DF was 
assessed by a short-version of the Matrix for Assessment of Activities and Participation. 
Engagement and time in activities were observed with the Child Observation in Preschool. 
Analyses of Variance were conducted to explore differences between the three groups 
of children. The three DF groups differed significantly on the proportion of time spent in 
activities with different levels of social complexity. Children with disabilities spent less time 
in cooperative and social play (activities with higher social complexity) and their levels 
of engagement were significantly lower than the other groups. Discussion focuses on 
assessment demands posed by legislation and the ICF model, highlights the need to 
ensure all children’s participation in different everyday activities, and underlines the role of 
environmental adjustments for children with disabilities and at risk to guarantee their right 
to fully participate in inclusive settings.
Keywords: participation, engagement, developmental functioning, inclusion, international classification of 
Functioning disability and Health – children and youth version, preschool
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iNtrOductiON
Children’s right to participate in educational settings is a universal 
principle stated in several documents [e.g., UNESCO’s Salamanca 
Statement and Framework for Action in Special Needs Education 
(UNESCO, 1994); UN General Assembly, 2007]. This right may 
be specially compromised in the case of young children with 
disabilities. Having that in mind, several countries have set as a 
major goal the development of measures and policies to ensure 
adequate supports and services that enable all children to fully 
participate in regular educational settings (Guralnick, 2008). 
In fact, participation outcomes have been considered by the 
World Health Organization (2013) as indicators of the quality 
of inclusion in services and policies. Children’s participation 
in educational settings, as documented by the International 
Classification of Functioning Disability and Health – Children 
and Youth version (ICF-CY; World Health Organization, 2007), 
can constitute a way of monitoring the implementation of the 
United Nations Convention on Rights of People with Disabilities, 
article 24 regarding the educational settings’ effectiveness in 
providing learning opportunities for all children (World Health 
Organization, 2013).
In Portugal, substantial changes occurred in Early Childhood 
Intervention (ECI) and in Special Education (SE) services with 
the implementation of the Decree-Law 3/2008 (2008). This 
legislation aims to support children’s rights and stresses the 
importance of ensuring children’s participation by approaching 
disabilities within a multidimensional perspective. This law aims 
to promote better quality support services in educational set-
tings and defines the International Classification of Functioning 
Disability and Health (ICF; World Health Organization, 2001) as 
a crucial tool in the assessment process to document children’s 
functioning and participation in educational settings as well as 
to determine adequate intervention measures in case of need 
for additional support. To achieve such purpose, developing 
assessment-intervention procedures for SE in accordance with 
the ICF model became a topic of great relevance for researchers, 
practitioners, and policy-makers, specifically in Portugal.
In Portugal, preschool-aged children, regardless of their 
characteristics, attend regular classrooms, meaning that pre-
schools must be prepared to receive and adequately support all 
children, including those with disabilities. It is expected that 
preschool teachers plan activities in order to promote all chil-
dren’s participation, including those with disabilities or with any 
kind of developmental difficulties, by organizing the learning 
environment and interacting in a positive and responsive man-
ner. Interventions with children with SE needs should occur in 
natural environments, meaning that the interactions teachers 
develop, and the activities they plan in the classroom, become 
main intervention targets (Gamelas, 2003; Pinto et al., 2012). The 
challenge for teachers is to adequately support children’s specific 
developmental needs, while ensuring a high-quality responsive 
environment for the all group. Portuguese governmental guide-
lines for preschool education (Silva et al., 2016) refer the need to 
ensure a high-quality inclusive environment and underline the 
teacher’s role in organizing the educational settings and planning 
activities to promote all children’s development and participation. 
Both structured activities and free-play are recommended to 
provide children’s opportunities to explore the environment and 
to engage in individual, small-group and whole-group activities. 
However, a recent study has shown that Portuguese preschools 
are inconsistent in promoting diverse types of activities, suggest-
ing the need for teachers to increase the amount of opportunities 
for children to participate in small-group and free-play activities 
(Pinto et al., 2014). Besides teachers’ role in organizing the activi-
ties, the guidelines also highlight the need for teachers to develop 
positive interactions aiming to promote children’s wellbeing and 
active role in their own learning, as well as to identify children’s 
specific needs.
To discuss assessment procedures and eligibility criteria for SE 
based on children’s functioning and participation in educational 
settings, we first need to define these constructs. Based on the ten-
ets of the bioecological model (Bronfenbrenner and Morris, 2007) 
and on the ICF framework (World Health Organization, 2001), 
functioning comprises the way children use their individual and 
environmental resources, as well as their involvement in activities 
within natural settings (e.g., World Health Organization, 2001; 
Adolfsson et al., 2012; Norwich, 2016). Functioning is considered 
an umbrella term emerging from the bidirectional processes that 
occur between individuals’ body functions, body structures, and 
environmental factors, resulting in activities and participation. 
In the ICF approach to functioning, the concept of participation 
is underlined and has been object of many debates among the 
scientific literature (e.g., Coster and Khetani, 2008; Granlund, 
2013). Participation has been considered a health-related con-
cept depicting transitional processes between the person and 
the environment (e.g., Eriksson and Granlund, 2004; Imms and 
Granlund, 2014; Imms et al., 2017). Although its definition is not 
consensual, authors agree that it is a multidimensional construct, 
portraying proximal processes (Simeonsson et  al., 2001; Roper 
and Dunst, 2003; Almqvist, 2006; Dunst et al., 2006; Granlund, 
2013). The WHO defines it as “involvement in life situations” 
(World Health Organization, 2001, p.18). In this line and in order 
to achieve a better understanding of the concept in educational 
settings, children’s participation has been operationalized as 
encompassing two dimensions, namely the time spent in activi-
ties attended in natural settings and the level of engagement while 
attending such activities (Granlund, 2013; Imms and Granlund, 
2014; Imms et al., 2017). Knowing that young children develop 
through proximal processes, such us playing and interacting 
with adults/peers/materials in their natural environments, both 
aspects of participation are found to be crucial for learning and 
development (Aydoğan et al., 2015). Considering this definition, 
literature emphasizes that children with disabilities often experi-
ence participation restrictions in its both dimensions, namely 
(1) attendance and (2) engagement in daily activities (e.g., Eriksson 
et al., 2007; Casey et al., 2012; Ferreira et al., 2012).
In terms of the attendance dimension, studies have shown that 
children with disabilities are more often excluded from activities 
when compared to their peers without disabilities and, therefore, 
need adequate interventions in order to improve participation 
outcomes (e.g., Eriksson et  al., 2007). Considering the engage-
ment dimension of participation, literature has shown that 
engagement with teachers, peers, and materials in daily activities 
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in natural educational settings is associated with young children’s 
development and learning (e.g., de Kruif and McWilliam, 1999; 
Pinto et al., 2006; Aydoğan, 2012). Based on several definitions 
provided in the scientific literature is it understood that children 
are engaged when they have an active role in tasks, activities, 
or routines (Odom and Bailey, 2001), and when they reveal 
appropriate interactions with their immediate physical and social 
environments (Bailey and Wolery, 1992; McWilliam and Bailey, 
1992). According to McWilliam (2005) engagement refers to the 
time children spend in developmentally and contextually appro-
priate interactions with the physical and social environments, and 
covers the whole range of children’s behaviors, providing a com-
prehensive picture of children’s experiences in natural contexts.
This definition of engagement as encompassing developmen-
tally and contextually appropriate interactions has raised some 
concerns in the literature focusing on engagement of children 
with disabilities within the ICF framework. In fact, how can 
engagement be studied in children whose behaviors and interac-
tions might not become more complex over time or take longer 
to get more complex, due to effects of disabilities? Recently, 
two engagement dimensions were identified: a core dimension 
considered independent of chronological age, and a develop-
mental dimension related to chronological age (Granlund, 2013; 
Sjöman et  al., 2016). The authors argue that not all aspects of 
engagement are strictly related to a developmental hierarchy, 
such us problem-solving skills, or mastery motivation behaviors 
(Blasco et al., 1993; Malone et al., 1994; Sjöman et al., 2016) and, 
therefore, they can be interpreted as part of a core dimension of 
engagement. This core dimension of engagement is in line with 
Laevers’ (Laevers, 1997, 2006) concept of involvement which is 
not related to specific behaviors or ages, but rather to a sense 
of wellbeing, flow and to feelings of belonging and comfort in 
the setting/activity (Coster et al., 2012; Granlund, 2013; Sjöman 
et al., 2016). For that, core engagement can be observed likewise 
in all children—babies, children with intellectual disabilities, and 
typically developing children—regardless of their developmental 
status (Sjöman et al., 2016). In literature and research on engage-
ment in early childhood, some studies have focused on children’s 
amount of time showing engagement (e.g., Wolery et al., 2000; 
Downer et al., 2007), while others measured its complexity (e.g., 
Kontos and Keyes, 1999; Raspa et  al., 2001). Recently, Sjöman 
et  al. (2016) reported findings that support this categorization 
of the engagement construct in two dimensions based on an 
exploratory factor analyzes in a study, including children with 
and without need of additional support. However, more research 
on these two dimensions of engagement is needed in order to bet-
ter understand children’s participation, regardless of their func-
tioning, cognitive impairment, or developmental delay (Sjöman 
et al., 2016), particularly when analyzing children’s participation 
in educational settings in light of the ICF perspective.
Based on the ICF perspective, in order to capture children’s 
current functioning and participation (measured as time in 
activities and engagement) in educational settings, the use of 
norm-referenced tests is considered an inadequate approach. 
In fact the ICF model underlines the need for a multidimensional 
approach to assessment in natural environments (Simeonsson 
et  al., 2003; World Health Organization, 2007; Bagnato et  al., 
2010; Castro and Pinto, 2015), arguing that children’s devel-
opment must be contextualized and not assessed exclusively 
through abilities in standardized developmental tasks (Bagnato 
et al., 2010; de Sam Lazaro, 2017). The ICF framework stresses 
the need to go behind diagnosis and traditional developmental 
assessment categories and to portray transactional processes 
occurring between individuals and environments, by document-
ing each child’s functioning and participation within a multidi-
mensional perspective (education, health, and social care issues; 
World Health Organization, 2007). Thus, authentic-assessment 
measures and procedures are needed to conduct a comprehensive 
approach to children’s functioning and participation (Majnemer, 
2012; Castro and Pinto, 2013), in order to inform eligibility and 
intervention decisions in educational settings. This functionality 
approach to the assessment-intervention process is especially 
relevant in the case of children with atypical developmental 
trajectories or at risk. However, dynamic assessment procedures 
that may portray all children’s performance in natural contexts 
are still lacking, in order to obtain a holistic and comprehensive 
understanding of children’s actual participation and to plan 
adequate measures and ECI/SE services based on their needs, 
particularly in Portugal (Sanches-Ferreira et al., 2015; Silveira-
Maia et al., 2017).
When aiming to analyze young children’s functionality and 
participation in natural settings, play and exploration, interac-
tion with peers, and appropriate learning challenges are relevant 
factors to consider for all children, with and without disabilities 
(World Health Organization, 2007; Brillante, 2017). Recognizing 
the relevance of play in child development the ICF includes, 
in its version for children and youth, a set of codes that allow 
documenting children’s play (chapter 8: d880—engagement in 
play). Particularly social play, as an important component of 
the proximal processes, should be characterized by continuous, 
frequent and progressively more complex interactions in order 
to promote development (Bronfenbrenner, 1979). Play among 
peers in early ages can be characterized by interactions with 
increasing complexity in social demands (e.g., Rubin et  al., 
1976; Turnbull and Jenvey, 2006). Literature points out that 
young children move from less complex types of play, such as 
solitary play, to more complex, partner-dependent types of play, 
such as parallel play, associative play, or cooperative play (Rubin 
et al., 1976; Jamison et al., 2012). Typically developing children 
are able to progress from simple to more complex types of play 
without teacher special support. However, children with dis-
abilities may experience restrictions in attending and in being 
engaged in activities requiring more complex levels of social 
play (Sigafoos et  al., 1999), and may need adequate support 
from their environments to spend more time engaged in more 
complex social interactions with their peers. Literature shows 
that the social development of children with disabilities and 
their later social success can be greatly influenced by early inter-
ventions targeting social play between children with disabilities 
and their typically developing peers (Ivory and McCollum, 
1999; Craig-Unkefer and Kaiser, 2002; Guralnick et al., 2006). 
Both peers and teachers, as key elements of children’s social 
environments, can actively facilitate participation in all types of 
social play. In fact, beside children’s characteristics, a diversity 
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of environmental factors which can affect children’s social 
play are highlighted in the literature, namely classroom char-
acteristics (e.g., toys characteristics, the existence of learning/
activity centers), and the types of teacher interactions (Ivory 
and McCollum, 1999; Guralnick et al., 2006). As stated by the 
bioecological model of human development (Bronfenbrenner 
and Morris, 2007) and by the ICF approach to disability (World 
Health Organization, 2001), contextual factors may strongly 
facilitate the development of all children, but particularly the 
development of children with disabilities and/or at-risk as these 
children may experience restrictions in their participation in 
educational settings. Studies showed differences in the amount 
of time children with disabilities spent in various activity centers, 
in the number of different types of play in which they engaged, 
and in the amount of time they spent in different types of play, 
when compared to their typically developing peers (Brown and 
Bergen, 2002; Eriksson et al., 2007). This may indicate that the 
opportunities for children with disabilities and/or at risk to 
attending and participate in all types of activities in preschools 
are not being completely ensured.
The present study aims to contribute to operationalizing an 
approach to document children’s functioning and dimensions of 
their participation in inclusive preschool settings based on the 
ICF framework. First, we explored how functionality measures 
based on the ICF-CY can be used to characterize all children 
in inclusive preschool settings. Then, we focused on analyzing 
dimensions of participation in children with heterogeneous DF 
characteristics regarding: (a) time spent in activities with differ-
ent levels of social complexity and (b) engagement in activities 
with different levels of social complexity. The main question was: 
in inclusive preschool settings, how does individual time and 
engagement in activities with different levels of social complexity 
differ in children with different DF profiles?
matErialS aNd mEtHOdS
participants
Participants were 247 preschool-aged children (M  =  52.75; 
SD = 6.83) attending 42 classrooms from the district of Porto, 
Portugal. Following a random list of numbers, classrooms 
from the list of preschools identified at the ministry of educa-
tion website for the referred district were contacted. Directors 
were contacted until 42 inclusive preschool classrooms agreed 
to participate. Overall, 80 Early Childhood Education (ECE) 
institutions were contacted, and 26 did not agree to participate. 
In addition, 11 were excluded once they did not meet the follow-
ing criteria: being an inclusive classroom with at least one child 
eligible for ECI or SE support services attending. In each class-
room, four to seven children were selected, including one child 
identified and receiving support from the ECI/SE services. The 
criteria for selection of the other children in the classroom were 
based on the teacher’s assessment of children’s developmental 
functioning (DF) level. Teachers completed a short-version of the 
Matrix for Assessment of Activities and Participation (MAAP; 
Castro and Pinto, 2012) for all children whose families had given 
consent to participate in the study. Overall, three groups were 
considered: (a) children with disabilities eligible for SE or ECI 
services; (b) at- risk children; and (c) typical developing children. 
As men tioned, for the group of children with disabilities, children 
were automatically selected as they were previously identified as 
eligible for SE or ECI. At least one child with disabilities was 
selected in each classroom; in 12 classrooms two children with 
disabilities were selected. For the groups, children at-risk and 
children with typical development, the MAAP scores were used 
to select for each classroom: two children with the lowest scores 
in the MAAP, for the group at-risk; and three children randomly 
selected among the children with the highest scores in the MAAP, 
for the typically developing group. This selection allowed captur-
ing the diversity of DF characteristics in children attending each 
classroom.
Overall, participants included 54 children eligible for SE/ECI 
support due to identified disabilities; 78 children considered 
at-risk; and 115 typically developing children. Diagnostic 
categories documented for the group of children with disabi-
lities were diverse: 20 children were identified with Global 
Deve lopmental Delay; 17 children were identified with Autism 
Spectrum Disorders; four children were identified with Cerebral 
Palsy; three children were identified with Down Syndrome; two 
children were identified with Language Delays; two children 
were identified with Hyperactivity; 1 child was identified with 
a Cardiac Condition; one child was identified with Hearing 
Deficit; and four children were identified with rare syndromes, 
such as Kabuki Syndrome, Costello Syndrome, and Cri-du-chat 
Syndrome. The three groups of children—with disabilities, at-risk 
and typically developing—had similar ages, F(2,234) =  38.89, 
p =  0.44 (M =  53.34, SD =  7.53; M =  51.92, SD =  6.57; and 
M = 52.00, SD = 6.65, respectively). However, and similarly to 
previous studies (e.g., Lai et al., 2012; Grande, 2013) the group 
of children with disabilities included a much higher number of 
boys (82% in the group children with disabilities; 65% in the 
group children at risk; 52% in the group typically developing 
children).
Classrooms had on average 20.98 children (SD = 2.98), includ-
ing at least one child with disabilities eligible for SE or ECI. The 
number of children with disabilities per classroom varied between 
1 and 5 (M = 1.63, SD = 0.83). Teachers were all female with ages 
between 27 and 59 years old (M = 50.04, SD = 6.58). All teachers 
had, at least, a degree in preschool teaching, with an average of 
16.09 years of formal education (SD = 0.42). Their experience as 
a preschool teacher varied between 2 and 36 years (M = 25.50, 
SD = 7.13). Similarly, teachers’ experience in inclusive classrooms 
ranged between 1 and 30 years (M = 11.66, SD = 8.57).
The Portuguese National Data Protection Authority and the 
Committee for Monitoring Studies in Education Settings of 
the General Direction of the Ministry of Education approved 
all measures and data collection procedures (authorization no. 
16785/2015 and authorization no. 0535000001, respectively); 
informed consent was obtained from the preschool directors, 
preschool teachers and families. No additional ethical authori-
zations were required. The mentioned approvals analyzed all 
ethical issues regarding the study. Written informed consent was 
obtained from the preschool directors, preschool teachers, and 
families.
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measures
Matrix of Assessment of Activities and Participation 
(MAAP; Castro and Pinto, 2012)
The MAAP measure was used to assess children’s DF. This is 
a measure designed for children between 2 and 6  years old 
and assesses functionality in accordance to the World Health 
Organization (2007) guidelines for ECI assessment-intervention 
processes. It was developed using a Delphi Method and based 
on the linkage between commonly used developmental measures 
(e.g., Griffiths, Schedule of Growing Skills) and the ICF-CY codes 
(Castro, 2012; Castro and Pinto, 2015). MAAP items were created 
to portray the contents of developmental measures corresponding 
to the ICF-CY codes and provide a functionality profile including 
information on child body functions, activity and participation, 
and environmental factors. Although there are not many stud-
ies on the MAAP, the measure have shown to be adequate in 
differentiating children’s functioning, namely between children 
with disabilities and typically developing children (Castro and 
Pinto, 2015), and with at-risk populations (Caetano, 2014). 
It consists of a questionnaire that can be completed by teachers 
or other professionals that regularly interact with the child in his/
her natural environments. Each item is scored in a scale ranging 
from 1 (the child has a total difficulty in the domain described) 
to 5 (the child is totally autonomous in the domain described). 
An overall score is obtained by averaging the scores of all items: 
higher scores represent higher levels of functionality of the child 
in preschool context. Authors report good reliability values of 
the MAAP (Cronbach’s alpha varied between 0.76 and 0.98) and 
significant differences, in several dimensions of the measure, 
between the scores of children with disabilities and typical devel-
oping children (Castro and Pinto, 2015).
The short-version of the MAAP used in the present study 
was composed by six items, selected based on the ICF-CY 
Developmental Code Sets. The Developmental Code Sets were 
developed through the Delphi Method, considered by experts 
to be relevant for the DF of children in the age groups 0–2 and 
3–5 (Ellingsen, 2011). The MAAP short-version included the 
following items: basic knowledge skills, related to the ICF-CY 
code d137; ability to perform a single task, related to the ICF-CY 
code d210; involvement in preschool tasks, related to the 
ICF-CY code d815; conversation, related to the ICF-CY code 
d330; attention, related to the ICF-CY code b140; and play com-
petences, related to the ICF-CY code d880. Cronbach’s alpha for 
the short-version of the MAAP used in this study was 0.94, simi-
larly to previously reported value (Guichard and Grande, 2017).
In this study, the option to use this authentic-assessment 
measure relies on the fact the most recent approaches in ECE and 
care including the ICF-CY approach, highlight the importance 
of functioning in daily contexts for assessment-intervention pro-
cesses in SE or ECI (e.g., Simeonsson et al., 2003; World Health 
Organization, 2007; Bagnato et al., 2010; Majnemer, 2012; de Sam 
Lazaro, 2017); In addition, several authors underline that tradi-
tional norm-reference developmental assessments are inadequate 
for children whose development is not following the normative 
path, highlighting that such norm-referenced assessments tend 
not to be sensitive to children disability characteristics (Bagnato, 
2007; Macy et al., 2015). Based on these assets, and on the ICF 
framework we considered that using a norm-reference devel-
opment assessment would not allow to capture differences in 
children’s functioning in preschool, regardless of their diagnosis. 
Lastly, and to our knowledge, the MAAP is unique as a measure 
that documents children’s DF based on the ICF-CY, an approach 
that is recommended by Portuguese legislation for teachers to 
identify and assess children at-risk/with disabilities.
Child Observation in Preschool (COP; Farran and 
Anthony, 2014)
The COP measure was used to assess children’s engagement. This 
measure consists of an observation system that captures children’s 
behavior in preschool settings, throughout a typical day. It uses a 
systematic behavior-sampling procedure, known as a “snapshot” 
procedure, to collect information on: (a) children’s listening and 
(b) verbal behaviors, (c) learning setting–schedule, (d) proxim-
ity to and (e) interaction state, (f) activity and tasks demands, 
(g) materials and (h) focus of activities, and (i) level of involve-
ment. Each child is observed for 3  s, after which the observer 
immediately codes all categories. Children must be observed 
over 20 snapshots, or sweeps, across the preschool day. COP has 
been used in several studies, with different samples, that report its 
validity (e.g., Lillvist, 2010; Luttropp and Granlund, 2010; Fuhs 
et al., 2013; Nesbitt et al., 2015).
Similarly to other studies, in which COP dimensions are used 
independently or combined (e.g., Fuhs et al., 2013; Nesbitt et al., 
2015), the present study analyzes data from two of the COP 
dimensions—Involvement and Interaction State. Involvement is 
coded in a 5-point scale, where 1 means low engagement (e.g., 
totally out of task, not paying attention to the activity, sitting 
quietly; fiddling with another child’s hair or clothing, eyes not 
focused on ongoing activity); 2 means medium-low engage-
ment (e.g., looking at teacher and/or material inconsistently, 
flat affect, looking bored, visible attention going in and out, 
visible lack of persistence); 3 means medium engagement (e.g., 
on task, maintaining eye contact with teacher, participating but 
may briefly look around but immediately comes back to task); 
4 means medium-high engagement (e.g., eager expression, relevant 
self-talk during tasks, volunteering response with positive affect, 
looking at material throughout entire time; leaning forward, 
showing persistence); and 5 means high engagement (e.g., intense 
focus, serious persistence and pursuit of activity, very difficult to 
be distracted from the activity, seeming oblivious to noise and 
the behaviors of the other children that are not related to the 
task). This dimension score is computed by averaging the values 
of all observation sweeps for each child. For computing level of 
engagement in each type of social play, involvement scores must 
be averaged by each type of play coded in the Interaction State 
dimension (e.g., average of all involvement scores for all sweeps 
coded as cooperative play for each child to find the score for 
engagement in cooperative play).
Interaction State is a categorical dimension related to the social 
parameters of the child’s learning and development experiences 
in preschool. This dimension assumes that children’s interac-
tions can be partially determined by child’s preferences, child’s 
developmental competence, and by the environment organiza-
tion, i.e., by what teacher allows and plans. Coding options in 
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this dimension are based on Parten’s (1932, cit in Rubin et  al., 
1976; Farran and Anthony, 2014) widely used description of dif-
ferent types of social play activities, including unoccupied (i.e., 
the child is not doing anything); solitary play (i.e., the child plays 
alone in proximity to others or not, using unique materials and 
not interacting with others); onlooker (i.e., the child observes an 
activity in which is not participating); parallel play (i.e., the child 
uses similar materials, is doing similar activities as peers, but 
they are working independently), associative play (i.e., the child 
is sharing materials and interacting, but no distinguishable goal 
for the group is visible); and cooperative play (i.e., the child works 
together with peers/teachers, having shared goals, rules, and/or 
organization). The Interaction State category also includes a code 
for classroom routines like hand-washing, toileting, or waiting 
on the rug, denominated non-academic, and a code for time-out 
moments. In summary, Interaction State is organized in a hier-
archy of complexity regarding social play activities, ranging from 
unoccupied to cooperative play. Considering Parten’s theory—still 
considered to be one of the most comprehensive descriptions of 
children’s social play (Rubin et al., 1976; Xu, 2010)—unoccupied, 
onlooker behavior and solitary play can be considered non-social 
activities; parallel play is considered a limited form of social play; 
and associative and cooperative play are considered true social 
play. This dimension score is determined by the proportion of 
sweeps observed in each category during the observation period. 
For instance, by computing the number of sweeps observed for 
a particular child in cooperative play/total of sweeps observed 
for that child, we obtain the proportion of time the child spends 
in cooperative play. Non-academic and time-out codes are not 
included in this hierarchy for complexity of social play and, for 
that, were also not analyzed in the present study.
Researchers collecting data received training on the COP 
measure, including theoretical sessions, video coding and discus-
sion, and in-context observation for inter-observer agreement 
reliability. For reliability purposes, inter-observer agreement was 
checked for 25.05% of children observed during data collection. 
Overall, exact inter-observer agreement varied between 80.07 and 
98.42%, with a global average of 95.73%. Specifically, the involve-
ment dimension had an exact inter-observer agreement of 80.07%; 
Agreement within one point of difference was 98.46%; weighted 
kappa was 0.78, showing good reliability; Interaction State dimen-
sion reached 97.5% of exact inter-observer exact agreement.
procedures
Data Collection
Data were collected between January and May 2016 in two 
moments. First, the MAAP measure was completed based on an 
individual interview format with the teachers. This first assess-
ment intended to select the target children in each classroom. 
Second, an observation moment in the preschool classroom 
was conducted. The COP measure was completed within a 3 h 
observation in the classroom during a typical preschool morning. 
On average, whole-group activities were observed for 47% of the 
time, free-play for 12%, small-group activities for 0.3%, free-play 
and small-group activities (at the same time), mealtime, transi-
tions, and playground were observed, each, for approximately 
10% of the time.
Data Analyses
To examine the extent to which the three groups of children differ 
in time spent in activities with different levels of social complexity 
analyses of variance (ANOVA) were computed. The group of chil-
dren with disabilities included children with different diagnostic 
categories which were not considered in the analyses. The same 
procedure was used to compare the three groups of children in 
the overall levels of engagement and in the levels of engagement 
by type of activity with different levels of social complexity. Effect 
sizes were estimated using the partial eta squared (η2p) and inter-
preted according to Cohen’s guidelines (Cohen, 1988): η2p = 0.01 
indicates a small effect; η2p = 0.06 indicates a medium effect size; 
and η2p = 0.14 indicates a large effect size.
rESultS
Functional perspective in assessment
Results regarding the assessment of all children in inclusive 
educational settings based on a functionality approach, showed 
significant differences in the MAAP short-version global score, 
F(2, 243) =  226.194, p <  0.001, η2p =  0.65, between the three 
groups of children included in this study: with disabilities, at-
risk and with typical development. Post hoc analyses, specifically 
Tukey HSD showed that all pairs were significantly different 
in the MAAP short-version global scores (p <  0.001) with the 
group of children with disabilities presenting the lowest scores 
regarding functionality characteristics (see Table  1). Similarly, 
significant differences between the three groups were also found 
for all items included in the MAAP short-version, when these are 
analyzed individually (see Table 1). Effect sizes were large for all 
differences found between the groups.
participation in preschool: time Spent  
in Social play activities and levels  
of Engagement
Results from the COP showed that, on average, all children in the 
three groups—with disabilities, at risk and typically developing— 
spent the majority of their time in parallel play activities. Also for 
the three groups of children, the less frequent social play activity 
observed was the cooperative play. When analyzing each group 
according to the proportion of time spent in each activity, we 
can see that for children with disabilities the second most coded 
category was unoccupied (15% of observed time), followed by 
onlooker behaviors (14%) and playing alone (13%). Associative 
play, for this group of children, was observed less than 7% of 
the time, social activities were observed during 4% of time and 
cooperative play was observed for 2% of time. For the group of 
children at-risk, the second most coded category was onlooker 
behaviors, followed by the associative play and unoccupied time 
(both observed for 11% of time each). Social play activities were 
observed during 7% of time for children at risk, playing alone 
for 4.1% of time, and cooperative play for 3.6% of time. For the 
typically developing group of children, the second most coded 
category was onlooker behaviors, followed by associative play 
(12% of time). These children spent 7.6% of the time unoccupied, 
7.2% in social play, and 4.1% in cooperative play.
tablE 1 | Mean differences for each of the MAAP-short version measure item/International Classification of Functioning Disability and Health – Children and Youth 
version (ICF-CY) code, between the three groups of children: with disabilities, at-risk and typically developing.
maap item/icF-cy  
correspondent item
With disabilities [low developmental 
functioning (dF)]
at-risk  
(medium dF)
typically developing 
(high dF)
F η2p
m (Sd) m (Sd) m (Sd)
Global score 2.83 (1.07)a 3.58 (0.47)a 4.79 (0.26)a 226.19*** 0.65
Basic knowledge skills [d137] 2.78 (1.36)a 3.23 (0.88)a 4.71 (0.53)a 113.45*** 0.48
Ability to perform a single task [d210] 2.72 (1.31)a 3.26 (0.76)a 4.75 (0.49)a 139.48*** 0.53
Conversation [d330] 2.54 (1.30)a 3.64 (0.90)a 4.80 (0.44)a 139.63*** 0.54
Play competences [d880] 3.30 (1.25)a 4.22 (0.75)a 4.90 (0.30)a 85.61*** 0.41
Involvement in preschool [d815] 3.22 (1.18)a 4.08 (0.82)a 4.92 (0.30)a 99.32*** 0.45
Attention skills [b1400] 2.41 (1.02)a 3.08 (0.79)a 4.65 (0.61)a 187.27*** 0.61
***p < 0.001.
Groups with equal letters present significant differences.
tablE 2 | Mean differences between the proportion of time spent and engagement levels in activities with different levels of social complexity, between the three groups 
of children: with disabilities, at-risk, and typically developing.
With disabilities at-risk typically developing F η2p
N m (Sd) n m (Sd) n m (Sd)
time in
Cooperative play 54 0.016 (0.038)a 78 0.036 (0.057) 115 0.041 (0.059)a 4.02* 0.032
Social play 54 0.038 (0.052)a,b 78 0.069 (0.073)b 115 0.072 (0.069)a 5.29** 0.042
Associative play 54 0.069 (0.081)a,b 78 0.110 (0.114)b 115 0.120 (0.010)a 4.96** 0.039
Parallel play 54 0.269 (0.163)a,b 78 0.343 (0.151) b 115 0.357 (0.142)a 6.70*** 0.052
Onlooker 54 0.135 (0.084) 78 0.133 (0.094) 115 0.129 (0.082) 0.11
Alone 54 0.127 (0.137)a,b 78 0.041 (0.049)b 115 0.049 (0.060)a 21.60*** 0.150
Unoccupied 54 0.153 (0.157)a 78 0.110 (0.110) 115 0.076 (0.082)a 9.65*** 0.073
Engagement in
Overall activities 54 2.15 (0.47)a 78 2.90 (0.37) 115 2.90 (0.38)a 5.44* 0.043
Cooperative play 8 3.02 (0.58) 27 2.97 (0.41)a 41 3.39 (0.62)a 5.02* 0.120
Social play 20 3.13 (0.39) 45 3.18 (0.50) 72 3.06 (0.31) 1.21 0.018
Associative play 30 3.40 (0.47) 53 3.47 (0.48) 86 3.35 (0.48) 0.98 0.012
Parallel play 51 3.05 (0.58) 73 3.22 (0.47) 109 3.22 (0.39) 2.08 0.018
Onlooker 49 2.65 (0.58) 69 2.67 (0.48) 103 2.64 (0.57) 0.13 0.001
Alone 39 3. 46 (0.59) 32 3.47 (0.72) 57 3.51 (0.64) 0.91 0.002
*p < 0.05, **p < 0.01, ***p < 0.001.
Analyzes on levels of engagement were not computed to the unoccupied category as this implies that the child is not doing any activity/not playing and, consequently, low 
engagement levels are scored when this category is selected.
Groups with equal letters present significant differences.
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When analyzing differences among the three groups, results 
showed that groups differ significantly in the time spent in 
activities with different levels of social complexity (see Table 2). 
Specifically, children with disabilities spent less time in activities 
with higher social demands such as cooperative, social, associa-
tive, and parallel play, and were observed spending significantly 
more time playing alone or unoccupied, when compared with 
the typically developing group. The group of children at risk 
also spent significantly more time in social, associative, parallel 
play when compared to the group of children with disabilities. 
No significant differences were found between the group children 
at risk and the group of typically developing children regarding 
time spent in all the observed activities. No significant differences 
between the three groups were found in time spent in onlooker 
behavior while playing.
Results from the engagement analyzes showed that the 
three groups of children presented, on average, low to medium 
engagement levels in all social play activities observed. Overall 
engagement for children with disabilities was low (M =  2.15, 
SD = 0.47), and similar average values were found when these 
children are engaged in onlooker behaviors with peers (M = 2.65, 
SD = 0.58). The remaining social play activities observed regis-
tered levels of engagement near the medium point of the scale. 
For the group of children with disabilities alone play and associate 
play received the higher engagement average scores. Both at-risk 
children and typically developing children presented medium 
overall engagement levels (see Table 2). For the group of children 
at risk, associative play registered the highest engagement levels 
and onlooker behaviors registered the lowest scores. The group 
of typically developing children presented the highest average 
engagement levels during alone play and cooperative play, while 
its lowest scores were registered for the onlooker behaviors.
Significant differences in overall engagement levels were 
found between children with disabilities and typically developing 
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children, indicating that the group of children with disabilities 
presents lower engagement levels when compared with the group 
of children with typical development. No differences were found 
between overall engagement when comparing the at-risk group of 
children with the two other groups. When analyzing engagement 
by type of play activities with different levels of social complexity, 
results showed a significant difference between children at-risk 
and typically developing children in cooperative play indicating 
that at-risk children show lower engagement in this type of play. 
Regarding children with disabilities, only eight children were 
observed in cooperative play, thus, not allowing for analyzes of 
engagement differences with the other groups for this type of 
play (see Table 2). No significant differences between the three 
groups of children were found in the remaining types of social 
play activities observed in the present study.
diScuSSiON
This study aimed to contribute to operationalizing an approach 
to the assessment of child functioning in inclusive preschool 
settings based on the ICF framework, and to analyze dimen-
sions of children’s participation in preschool activities. First, 
we explored how functionality measures based on the ICF-CY 
can be used to characterize all children in inclusive preschool 
settings. Then we analyzed dimensions of participation in 
children with heterogeneous DF regarding: (a) time spent 
in activities with different levels of social complexity and (b) 
engagement levels in activities with different levels of social 
complexity.
Since the publication of the ICF, its application in educational 
contexts has raised several challenges in researchers and profes-
sionals’ practices. Challenges regarding assessment are among the 
most relevant. In order to be in accordance with the ICF model, 
the assessment process must be able to capture DF aspects of all 
children, at different levels—namely body functions and struc-
tures, participation, and environmental variables. Murphy (2006) 
underlines that children’s assessment is among the hardest tasks 
to solve in educational settings, and frequently leads to several 
debates. Traditional diagnostic assessments do not meet the most 
recent and relevant recommendations for preschool inclusive 
and equalitarian assessment (Lebeer et  al., 2012) and thus, the 
use of the ICF framework provides a model for a comprehensive 
understanding of the child and its development as it highlights 
the relevance of transactions between body functions and struc-
tures, activities and participation, and environmental factors, 
regardless of diagnosis categories (Campbell and Skarakis-Doyle, 
2007; Norwich, 2016). Regardless the recognition of its relevance, 
conceptually and by the SE legislation, environmental factors 
were found to be the less frequently assessed and targeted for 
intervention by Portuguese EI/SE professionals (Castro et  al., 
2014). Considering that the present study did not document envi-
ronmental factors, it would be relevant to expand this research to 
include all ICF domains that may relate to children’s participation. 
By accounting for physical and social characteristics of preschool 
environments, we would be in a better position to inform prac-
titioners about the transactional processes that may contribute 
children’s participation.
In Portugal, studies on the implementation of the ICF model 
on the assessment-intervention processes in inclusive educa-
tional settings (in accordance with the Decree-Law 3/2008, 2008) 
have shown that educational contexts are still failing to provide 
an integrated and dynamic view of children’s functioning that 
adequately supports the definition of intervention strategies. 
There is a lack of assessment procedures based on a functional 
approach that are able to depict children’s capacity and their 
performance levels with reference to environmental factors 
(Sanches-Ferreira et al., 2015).
Therefore, it is relevant to develop and study measures that 
enable an integrated and dynamic characterization of every 
child’s functioning, enabling the design of adequate supports 
in inclusive settings. This is the case of the measure used in the 
present study—the MAAP—a measure based on the ICF-CY, 
which assesses the functionality of all preschool children. 
A short version of the MAAP was used, including a limited 
number of items related to body functions, activities, and par-
ticipation components. However, although no items related to 
environmental factors were included in this version, our results 
show that this assessment tool allowed the identification and dif-
ferentiation of children’s functioning in preschool in an accurate 
way, independently of their diagnosis. Differences in functioning 
were captured, not only between the groups of children usually 
identified by preschools—typically developing children and 
children with disabilities/receiving support—but a third group 
of children was identified. This third group—group of “at-risk” 
children—shared some functioning and participation charac-
teristics with children with disabilities and other with typically 
developing children. Despite eligibility criteria for ECI (Decree-
Law 281/2009) services in Portugal includes risk factors, children 
identified “at risk” in this study were not receiving any formal 
additional support. Nevertheless, teachers identify limitations in 
their daily functioning, and results from the present study show 
that their participation characteristics have similarities with both 
high and low functioning children. As such, although the ICF 
model is set by the legislation to frame practices in SE/ECI, the 
assessment of risk factors to be eligible for ECI in Portugal seldom 
includes difficulties in children’s functioning, rather focusing on 
other criteria commonly referred in the literature (e.g., parent 
mental health conditions, poverty, parents low level of education, 
parents’ unemployment, and adolescent maternity). In light of 
the ICF model, it would be important to articulate both types of 
criteria when evaluating children’s need for support in preschool 
inclusive settings. This does not mean that all children identified 
in our study as being “at risk” should be eligible for ECI. But we 
believe that all children in education settings should be able, at 
any point of their educational trajectory, to be eligible to receive 
adequate support, similarly to the multi-tiered systems of support 
model (Grisham-Brown and Pretti-Frontczak, 2011; McConnell 
et al., 2014).
Considering that the Portuguese legislation (Decree-Law 
3/2008, 2008) states that children are in need of special support 
when their participation in educational settings is restricted, and 
sets the ICF as a crucial tool in determining children’s functioning 
and participation, this study analyzed participation in inclusive 
preschool settings, thus contributing to characterize aspects 
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of inclusion in Portugal. Regarding children’s participation in 
preschools, our results are in line with other studies which found 
that children with disabilities tend to be more excluded from 
preschool activities and to spend more time non-engaged or 
engaged in activities with lower complexity, when compared with 
their typically developing peers (e.g., Eriksson et al., 2007; Casey 
et al., 2012; Grande, 2013). Particularly the present study found 
that children with disabilities spent significantly more time in less 
complex social play, such as playing alone or even unoccupied, 
and presented lower levels of overall engagement than their 
typically developing peers. However, it is important to state that 
when analyzing engagement by type of social play, no differences 
in engagement levels were found between the three groups for the 
types of social play with lower or medium levels of complexity. 
This might be due, in part, to the fact that we focused on children’s 
core engagement which is, according to Laevers’ (Laevers, 1997, 
2006) and others (e.g., Coster et al., 2012; Sjöman et al., 2016), 
not related to chronological age but to a sense of wellbeing and 
belonging. This particular result of the present study seems to 
support the idea that, with adequate support, similar levels of core 
engagement can be observed likewise in all children, regardless of 
their developmental status (Sjöman et al., 2016). In addition, as 
all children in preschool exhibit mediocre levels of engagement, 
we may hypothesize that the environments are not supporting 
children’s engagement, regardless of their disability conditions. 
Supporting this hypothesis, several studies in Portugal have 
reported mediocre levels of quality of preschool environments 
(e.g., Cryer et  al., 1999; Abreu-Lima et  al., 2013; Pinto et  al., 
2014), and the need to increase quality in Portuguese inclusive 
classrooms (e.g., Aguiar et al., 2010; Pinto et al., 2014). Although 
it was not our goal in the present study, it would be of interest to 
analyze children’s participation in relation to ecological factors 
such as availability of materials, classroom setting organization 
(e.g., whole-group, free-play) while accounting for different inter-
action partners (e.g., teachers, peers). In light of the ICF model, 
research including children as active informants about their own 
participation, their preferences and perceptions of the environ-
ment, would also add to a more comprehensive understanding of 
participation processes in preschools.
Furthermore, knowing that children with disabilities often 
need adequate support to be able to fully participate in their natural 
environments, it is not surprising that this group of children is 
not able to spend more time in more complex levels of social 
play. As all participation occurs within a specific setting and is 
affected by the contextual characteristics of that setting, such lack 
of adequate support is classified by the ICF as an environmental 
barrier to children’s participation. As such, our results point to the 
possible gap existing between the legislation, which sets a mul-
tidimensional approach considering transactions among body 
functions, activities, participation, and environmental factors, 
and the assessment-intervention processes implemented in edu-
cational settings that still lack in adequately support all children’s 
participation. Developing functional assessments that focus not 
only on children’s characteristics but also on environmental 
aspects are in line with the concept of development as the result 
of transactions between individuals and environments. As such, 
the ICF model can constitute a valuable resource in promoting 
preschool environments that effectively support all children’s 
development and participation, as it enables the analyses of 
each child’s specific environments, providing guidelines for key 
environmental aspects that must be assessed and altered in order 
to reduce barriers and increase facilitators, thus optimizing the 
quality of inclusion and learning. Such guidelines would be of 
great value for designing teachers’ initial training and to inform 
the development of policies that ensure children’s right to fully 
access and participate in educational environments.
Moreover, our study found that, although the group of chil-
dren at-risk presents a pattern of attendance of social play acti-
vities similar to typically developing children, when we analyze 
engagement levels in activities with higher levels of social 
complexity, children at risk show significantly lower patterns of 
engagement in more complex social play when compared to their 
typically developing peers. These children assessed to be at risk 
based on a functional measure, showed similar levels of engage-
ment to the ones exhibited by children with disabilities who were 
considered eligible for ECI/SE services. This result indicates that 
a functional assessment may enable the identification of children 
who have a higher risk of presenting lower participation in their 
settings and that would not, otherwise, be effectively identified 
and consequently supported in preschools. Although the need to 
implement procedures for the early identification of children that 
may be at-risk has been stated in the literature (e.g., Luthar et al., 
2015), to our knowledge, research on risk has focused mainly 
on biological and/or environmental risk factors and not on a 
functionality approach to children’s problems as early indicators 
of developmental risk. An ECE model focusing on children’s 
functionality, and accounting for transactional processes between 
body functions and structures, environmental factors, and activi-
ties and participation is needed in order to plan adequate supports 
according the Portuguese legislation framework.
Globally, the present study’s results underline the need for 
assessments within a functional approach in order to mobilize 
adequate supports for children’s participation and development 
and to support all agents in educational contexts. This study 
focused particularly on participation in preschool social play 
activities as several studies show that children in need of special 
support have difficulties related to social relations (e.g., Odom 
et al., 1992; Semrud-Clikeman, 2007; Lillvist, 2010). Given that 
children develop and learn in interaction with their proximal 
physical and social environments, there is a strong conceptual 
justification for designing classroom environments that promotes 
children’s active engagement in diverse social activities. Play and 
exploration, interaction with peers, and appropriate learning 
challenges are important for all children, and children with dis-
ability or developmental delays should have the same opportuni-
ties to engage in such learning opportunities as their typically 
developing peers (Brillante, 2017).
Some limitations to this study must be acknowledged. First, we 
are aware that the assessment conducted with the MAAP short-
version does not capture all mandatory aspects of children’s func-
tioning according to the ICF model. No environmental factors 
were considered in the short-version of the measure and a limited 
number of items related to body functions, activities, and par-
ticipation dimensions were included. The MAAP short-version 
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revealed, however, to be an adequate tool for our purposes, 
namely to describe all children’s functionality and to distinguish 
different functionality profiles in inclusive classrooms. Future 
studies should use the original complete version of the MAAP 
in order to provide a broader, multidimensional, dynamic and 
comprehensive assessment of child’s DF. More research is also 
needed on the MAAP validity and reliability, namely regarding 
teachers’ scoring reliability. Second, although this study included 
247 preschool children, the number of children in each group 
was very discrepant and gender parity was not achieved. It would 
be important to conduct studies involving a higher number of 
classrooms so that the group of children with disabilities could 
be increased. Moreover, children in the at-risk group presented 
a wider range of functional characteristics probably due to the 
selection procedure. This might be due to the fact that each 
classroom’s own diversity was considered as part of the selec-
tion criteria, once the two children with the lowest scores in the 
MAAP short-version measure were selected for the at-risk group. 
As such, the option for an approach with cut-off points for the 
MAAP short-version measure during the selection procedure 
could contribute to a more homogenous group of children for 
the at-risk group, which could lead to more consistent results 
and stronger effect sizes. Nevertheless, we recognize, as others 
(e.g., McManus et al., 2014) that there is notable heterogeneity 
in characteristics of vulnerable children and more research is 
needed particularly using a functionality approach to character-
ize at-risk children. Lastly, our data were restricted to one district 
of Portugal; and observations were conducted during one morn-
ing, thus confining the engagement data on less frequent types 
of social play and restricting analyzes regarding differences in 
engagement in more complex social activities.
cONcluSiON
Overall, the present study showed that the use of a functionality 
measure based on the ICF-CY in inclusive classrooms can con-
tribute to document important DF characteristic for all children. 
Such assessment was found to be able to differentiate children, 
showing that at-risk children, children with disabilities, and typi-
cally developing children present significant differences in their 
functionality in preschool. This paper also intended to analyze 
two dimensions of participation, namely time spent in activities 
with different levels of social complexity and engagement levels 
in such activities, in these three groups of children. We found 
that, although typically developing children and children at-risk 
showed a similar pattern of attendance in social play activities, the 
engagement levels presented by at-risk children were significantly 
lower in activities with higher levels of social complexity com-
pared to their typically developing peers. At-risk children showed 
similar levels of engagement to the ones presented by children 
with disabilities in more social complex activities.
Results emphasize the contribution of using a functional 
approach in assessment in inclusive settings to document all 
children’s needs and to ensure their participation. Results also 
contribute to highlight that children’s universal right to participate 
in educational settings may not always be consistently ensured 
in Portugal. Participation in natural environments, including 
time spent in activities and engagement, is crucial for every child 
learning and development. No children, including those with 
disabilities or with developmental delays should be deprived of 
experiences or learning opportunities in their natural environ-
ments (Brillante, 2017). Inclusion requires that every individual 
child receives adequate support for his/her specific needs, in 
each particular daily environment, in order to be successful and 
participate along with peers in everyday activities. According to 
the ICF framework, individualized additional supports may be 
required for any child who experience participation restrictions, 
regardless of the presence of a diagnosis (Hollenweger, 2017). 
Teachers and other professionals in educational settings would 
benefit from getting feedback from the present results as they are 
responsible for assessing children’s needs and strengths, as well as 
environmental barriers and facilitators, in order to mobilize and 
provide adequate support, when needed, for ensure all children’s 
right to fully participate in educational contexts.
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